Increased adhesion of human diabetic platelets to cultured valvular endothelial cells.
Diabetes is accompanied by impaired platelet function and accelerated vascular disease. To find out whether a correlation exists between these two complications, and if modifications occurring in diabetic platelets influence their relationship with endothelium, we have studied the interaction between platelets isolated from plasma of diabetic patients and bovine valvular endothelial cells (VEC), in culture. For quantitative analysis, normal and diabetic [3H]-adenine-labeled platelets were incubated with confluent VEC grown in Dulbecco's modified Eagle medium, containing 4.5 g/l glucose, for 30 min at 37 degrees C. After extensive washing and solubilization of the monolayer, the calculated adhesion index showed a two-fold increased adherence of diabetic platelets to VEC as compared to normal platelets. Statistical analysis (by Pitman randomization test) indicated that the adhesion was significantly higher (p = 0.0003) than that of normal platelets to VEC. To partially identify the membrane components implicated in the adhesion process, either platelets or VEC were treated with neuraminidase, trypsin or heparinase prior to the adhesion assay. Trypsin or neuraminidase treatment of platelets significantly diminished their adherence to VEC, suggesting a role of platelets sialylated glycoproteins in the adhesion process. Neuraminidase or heparinase treatment of VEC increased the adhesion of both normal and diabetic platelets, indicating that the cell membrane sialyl residues and heparan sulfate participate in the normal thromboresistant properties of VEC. Transmission and scanning electron microscopy revealed a close apposition between platelets and VEC with the formation of an adhesion plaque, characterized by fine fibrillar bridges between the plasma membranes of the two cells.(ABSTRACT TRUNCATED AT 250 WORDS)